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(54) POLYMERIZABLE COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a polymerizable 
composition which can give a high- refractive-index 
cured resin having a very high refractive index and high 
transparency as well as a high Abbe's number by 
incorporating a (thio)epoxy compound having at least 
one disulfide bond in the molecule in a polymerizable 
composition. 

SOLUTION: The high-refractive-index resin means a 
resin having an nd of 1.71 or above. The (thio)epoxy 
compound having at least one disulfide bond in the 
molecule means a compound having at least one 
disulfide bond (S-S) and having an epoxy or thioepoxy 
group and is desirably a (thio)epoxy compound 
represented by the formula (wherein X and Y are each O 
or S). In particular, it is exemplified by bis(2,3- 
epithiopropyl) disulfide. In the polymerization for 
obtaining a cured resin, a polymerizable composition 
containing a (thio)epoxy compound containing a curing 
catalyst (e.g. tertiary amine) is poured between molding 
dies and cured by heating. 
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>y7S>, h U 7x-il7=>, N, N-y^f/H 
^ / -;U7 S N, N-ylfiH$/Hl/7iX 
N, N-y^fJH^ y — ;bTS>. hUl^^-^7 
^ N - If Jl/yl^ y — ;bT^ N, N-y^f 



(6) 



*#S¥1 1 - 3 2 2 9 3 O 



N, N. N-S?X 

f;k>7 0A+y;l-7 5 N, N — SJ* ^U'^JUT 
= N->f^vy^ D A+yjl7 5 . N-y 
^En>*'J>. N — ( V? a if )\,* fcf'Jv>. 
^r^'Jl/, N , N-yyf^7-U N , N-i/lf 
;U7~ U a-. 0 fcSlMi r - tfa U 2, 
2* -tftf'Jv^K 1, 4-vy^Ut°^ SJv 
7>v>T5H\ T h7^Wfl/>v7S>, 

U>f 1. 8 -:xT-*f t*->^ P (5. 

4, 0) -7 2. 4, 6-h'JX ( N , 

N-y/f^7;/^f;i/) — ;u^wflifl»gi&i; 

5?S»i3!&7S>?I. ^-WffiJs h'J^fUa^-fX 
h 'J 7i-il/t^7^ h l J'<VyJ^7i' 

>, 1, 2-t*x (^^x^^TtvX^-r y ) x$> % 

1, 2-tfX I$>*fl)7|;X7 
-f>!S, y>fa^D7-f h\ y^f /^yf Q7 
-f h\ v^rty77l/-l-> ^h^^ODgg. 

ikitT^Z. Z> vitTllS.. h 'J ^ ^ —JUT )ls £ v -x h 
7-9 ff^7JJU->'t7A^O);H'XK. 2, 

2' -TVt'x (2-v^a^D \£)vzfa\d^r- h 'J 

> 2, 2' -7V*t'X (4-^ h+y-2, 4-v 
- h'J^) > 2. 2' -7 l /t'X (2, 4 
— vpt f-;i//<UD - J- "J ;u) „ t --JTJls'*— 
2 - IfJ^/I- K n-^;U-4. 4' - t* 

x ( t /\uu-K t-^;u/* 

[003 1 ] ZftibflJjjHb^ffcKDft.. #£L-l^ta>li3 
[0 0 3 2] Z*lt>mtMm*m$tlT'b 2aW±£?I£- 

[o o 3 3] subfliJ&ro^JjaSi*. (^7l-) x7K*v<b 
lio. o o 1 ~ 1 o w t %<D&fflx*m^i~>*i-. <fc 

U<l*0. 01~5wt%©iiTfiffl^tl5, tti 
jgWiSJiaa^O. 0 0 1 w t %5kjST*& •?>,>: ^(D&mfr 
>h£^t-toS^&<DilH£&-5t§£7!><fc£,, — 1 



[0 0 3 4] ^fEBjaHHbHtlig (tfiJxl*. -J^^-j? 
[OO 3 5] &1^-C, ^— ^^^^f-liTKtf^OTJDf^Pl 

ffegertT-jiDiift-r^cti-cfcy^b*-t±. iMsnu 

[00 3 6] *fgaj?cD$M:litH§£*#<5fc£>a>fi#;£. a 
[0 0 3 7] J^M^E— ;UKIC;-iA*^fc*^B^(Dm^14 

~20 o°ca>;SJt-e 1 ~ 1 o 0B#FBiAMtrfit)^'l><» i§ 

^d^oTI*. 1 0°C~1 5 0 0 C<D;ajSEHT'iSlt^fc 
l±^>5rlC#;gL. 1 ~8 O&FBl-eS^S-e-tllSfl^Ll^ 

[0 0 3 8] Ml-I*. C«D 1 flJa-h£D»^-P*JlC 1 -DJil± 
©yX^< Ktt***-T« (^Ji-) XTK^v^b^, 

[0039] *5§iBa>BHb^B§ro^^©[Sici*. SWic 

[0040] »yaiLfcaMt«§Bi=oL^Ti*. ^ 
iciEtt. 7-- ;u?i<7)ias$^oTt <fciv 

[004 1] *f6W<D»T-rtlC1 OKi±fl)i;x;U7-f K 
■r-i), ^<DBtffSl*»^ L < I* n d = 1 . 7 1 W±0)8 

MMbwrefcu. «i:y#*L<i*nd = i. 7 2ei± 

©aW«Wb«K-Cfey, *t»*L<l*n d = 1. 73 

Il^Ot-Jl/ K*«jl*Ctl=«t ya^<o»»(D« 
ff$<*<b LTf#sc<t*<t?#» Bg^u>X, Tjy^ury 

X. K (LED) fOD^Sfltt, 

[0 0 4 2] ^SSlBOJWtaftSffl^fcU^X 



(7) 



ftmW- 1 1 -3 2 2 9 3 0 



■ci*. &m\zfcc. ix.mm±. mmmtefa 
a. /\-K3- ham. m&m^-h&m. £&&mm 

[0 0 4 3] 

[sum feiT, **wt*j««at;*i6«i=«fcy** 

Miciatf-f So H. »&Jh.f=«fc»JSa>tt1IMSWa>3 

• BSt¥ (n d) . 7V<Sk (v d) :^;U7'J>vtS 
SrftSflH* 2 0°C"Ca9S L.fc. 

• : T MA^ h U— v a >;£ (ffifi 5 O g , f 
>5fcO. 5mm<2>. #;S1 0°C/min) t-TgBISLfc. 

[0 0 4 4] 1 

(fx (2, 3-XTK^v^nt°;u) i?x;U7-r Ktf>£ 

fcKJS^XPl::, It'^a^t K'J > 1 9 O g (2m 
o I ) . ^$/-^500m I „ Tk^b^l-IUv't'A 1 . 

Og^ttii^. H#LnfA^rt;a*0~5°ci-«*,» -t 
C's, 6S-(b7K^**X7 5 g (2. 2 mo I) £#Xt*A 

• £ a l x fxis m f*3 i c 2 mn v . 5 °c-e 3 mm 



[OO 4 5] J£(£;&£3iiL>$^-JU£ljaiSJ«&. » 
##5<75^®£fKV S$g9 9%0)-i7oa^;u*)^h^'P 

;U£$S*1 000ml, BtK*^ h UOA 1 6 8 g 
(2mo I) £tt&<?K rtS£5~1 0°C(C«*,4-A< 
t>. l^IS»254g (1mol) £ 1 B#F B 1AWtT# 
9JSAU 1 0°C(D£3M 2 8#F B ^^Lfco &/£0>*S;t 

[0 0 4 6] aHLfcdfe^lii>f^-^2 5 0m 
I , HH>5 0 Om I £Stf£J£t5fllCttii<?K f*3S 
£3~5 0 ClC«*>/j:A^, 4 7 w t %^ftV-^2 4 0 
g (2. 8mo I) £lB#fffl-C*S8TU 3 0#|&JiEL 
fc. JgJ6i&IT&. h^H>1 0 0ml £ii*DU SfiTK^C 
3 EI *«■ * *ft L fc . # 6 *lfc *« )■ y 

[0 0 4 7] flftjg^(D^#1*)£^igL-C. *3fil£9 6w 

t%fflt'^ (2. 3-xtK4t->^p t°;u) vx;u7-<- K 
(lUTlbi^ (A) tBS-To ) £1 7 i g (MdEftffJK 
$92%) #f=„ crotcoroTE^^fiS^^i-^Lfco 

[0 O 4 8] 

[in 





c 


H 


O 


8 




39. O 


5. 4 


18. 5 


37. 1 




40. 4 


5. 7 


17. 9 


36. 0 



[0049] SdUm 2 

(fx (2, 3-xt°^^-^p fc?;u) v>x;u:7-r Kro£ 
fife— i ) jfWM*. »Sth *«*fcSit^ 
^xaic. -&fi£ffijir*fie.*t-fc^g9 6wt%ro^^!fe) 

(A) JlOOg (0. 54mol) , 1 0 0 

g ( 1 . 3mo I ) . ffi$2 g. K7UX>2 5 0ml. 
*$/-;U2 0 0m I rtS$1 5°CIC«*,1 

6BMB«*Lfc. 

[0 0 5 0] £J«!T&. hJUX>$ 1 5 Om I JiiP 

# e> *ifc *«■ * 7* v -7 a r- BftTK^ 5 a £ 

T. t*X (2, i?XJU?-< K 

(felTft** (B) iBg-r) J8 5wt%tfit§ft 
X/K^^t^!fe<7DSa)ifi;^£7 7. 5g (Mg&ffiR^ 5 
8%) CCDt£DCD7cm»#ffil*^lC^Ly=o 
[005 1] 
[82] 





c 


H 


S 




32. 6 


4. 6 


62. 8 




34. 2 


4. 8 


61. 0 



[ O O 5 2 ] ^f&m 3 

Hb^fej (b) (7)^-2) mw», astt. zj^t^v 

^ItifcSlt^^XZJ^. 2, 3-v^;u^^h^ 
P/^v>- 1 1 0 O g (O, 8mol), ^1bP« 

f U>450ml ^ttii^ rt;££0°ClC&*> St 
fflf:t:?)l:, *TP-hJ:y=ftftU>7 3g 
(O. 2 7mo.l) ^IBlPltjSTLl^fMLfco 
iKTKSth'J^Al 34. 4g (1. 6mo 
I ) . 7k 1 O O Om I £SAL*fiSJf £7JU* US£;$L 

Lfco »&*tfcfltt*aaO)»#HBa>IIB*ftlV 2 6 
°C. O. 2mmHgl:t5 0g(DB»Jl5|JRLfco 
^(*3S36Jg9 9 w t %(7)3->;U^^h - 1 , t° 

[0053] :0im5 3g (O. 5mo I) $S 

tfKJtSWIctt&*K h;ux>2 5 0mi. > ^ y — ;u 

250ml, 3^1b7^l U 4 g (O. 5 mo I ) $• 



(8) 1#Bfl¥ 1 1-3 2 2 9 3 0 



7g (0. 5mo I) si*BB-e»attAL6wm»rt 

IZcfcyfls^tt (B) ^8 1 wt%^tSftx*°+y 



[0 0 5 4] 
[S3] 





c 


H 


S 




32. 6 


4. 8 


62. 8 


turtle %) 


34. 2 


4. 6 


6 1. O 



[0055] mmmi 

^f&m 2 "C* t> tvtc^S 8 5 w t %<D^*X7t^rMt£- 
»ffi?£fr^fc<tC5. jS36®9 4 w t %<Difr&fy (B) £ 

*««tt«j*i* 38 g ^»fco 
[0056] mmm i 

B"fiK«9 2T?»&*tfctt*8 5 w t %0>^^X7K*v<b-& 
1*ia>*ljS*5 5 O glC % N. N-v>f;i/y^P^*^ 
TE>0. 1 gJJD^ts MEET"(?0. 4B#MBlJSLfc 

[005 7] 3U5fe#] 2 
flMttl "e»6tlfc<*« 9 4 w t %<DflS*» (B) 3 0 

[0058] mmm 3 

fMHMl t'»bftfcltS9 4 w t o/oOifrSty (B) 3 0 
lb£1$3 (C) tVfe-f) 1. 5g£aD*_T, N , N-v> 
;^yyjl/75y$0. O 6 g £ »*£ia*M*S8ite« 1 

8- 1 IC7FLt-o 
[005 9] SStetffl 4 

S>J|lfc«S9 4wt%0ft^«l (B) 30 
glC. 4, 8or4, 7or5, 7 - V pOU* :7 h * 



1 1-y>^^F-3, 6. 9-MJf7^ 
(JSTFflS^tt (D) ^K-T) 1. 5g£fiQ*_ 
T\ N, N-yyf;^D^yjl/75>jO. 06 

fc«fi(* (u>X) o>«itt**-i rc^Lfco 

[0 0 6 0] |IS£#J5 
ffiHfl 1 -e»b*lfc«S 9 4 w t %0)ftt* ( B) 30 
glC. it£ty) (A) 1. 5g?M-C, N, N-vX^ 

;n^y-;i/7SyO. o 6 g £flQ;L&)U*Ui»&£#J i 

8—1 f-^ Lf- 0 
[0 06 1] SISS^J6 

r»&*tfc«*9 4 w t %<7Mb^ (B) 30 
g |- % v<7P^^r-tz>exjuvX7t> e +i> K (umb** 

(E) tK~t) 1. 5g£2in;LT. N , N-v^^Uv' 
^P^yjb75>0. O 6 g £in**Jattl*3£t£iMl 

tia«i::tt»Lfc. »&tLfc*a» (l^>X) (D^tts- 

8 — 1 Lfco 

[0062] mmmi 

MKffl 1 7?»6*Lfcl«9 4 w t %<D<k*» (B) 3 0 
gd. 1, 1-fcfX (4-7* P*yyi K+y7x_ 
JU) (OLTft** (F) fcBS-T) 1. 5g£*D*. 

T. N , N-y>fjl/y^ P"n>*S/;U7 5 >0. 06g 

M<* (u>X) a>fctt*«- i i=«Lfc. 

[006 3] *Jfe#J 8 
M«1'e§b*Lfc«j9 4wt%a)ft^ (B) 30 
glc. ytf^Kyfy (BLTft** (G) <tBS^) 

i. 5g$Mt, n , n-v*^Uv* p^*y;i/7 

s>o. 0 6 g*un^.*jam4SiJS«iji <t [aitiicia^ l 

fco '&z>titzf$.Mfc (U>X) 0)«tt**-1 lc«L 

fee 

[0 0 6 4] ttttfll 

«j|8 9wt%(Dex (2, 3-xt°^t^at°;u) X 
K (JUT, <b*« (H) (tBg-T) 5 0 g ^») 

5t^«lC|£^Lfc 0 »6>*lfc*l!i* (U>X) (D^f£ 

£8~ 1 f^TF LfCo 

[0 0 6 5] 
«4] 



(9) 



ftfflW- 1 1 -3 2 2 9 30 



£-1 

















<t£fc(B)85%iaj£ 

Mb 

ra) 


1.737 


33 


1.47 


84 




lb^*5<B)94%*aJ* 


1.740 


33 


1.47 


95 






1.734 


33 


1.46 


81 


H!£fll4 


<b-&&CB) + fb^«5 


1.736 


33 


1.46 


88 




<b^fcKB) + <b^«5 

(A)*fin&4& 


1.729 


33 


1.46 


92 




fb^ftCB^ft^ta 


1.725 


33 


1.46 


78 




<b^ft(B) + <t^1fc 


1.722 


33 


1.46 


79 




<b^&(B)-Mb^*r 


1.728 


3Z 


1.46 


77 


Jt««1 


<fb"&*l<H)89%fflJ* 


1.701 


36 


1.41 


82 



[0 0 6 6] 

immcDShmi **wr=*y. aasHsratt. 



>Xa>j»S<b(~JtllM-*. 



7P> h*— v(D$S# 



(72)f6W* /M* M- 

«Hllft**BTlT»*ffliT30#ift =mt^ 



«w***Hiu»*eBBT30#*fe =mt¥ 
«ra***HiiT»*HiT3o#*6 =mtm 



